4 1 51 M', HUN^TEi^ Pmpc/a& 



XXJV. Tropofals for the Recovery of People apparently 
dr&uoned. By John Hunter, Efq. F. R. S. 



B. Mar^2i, TT AVI NG been neqttefted by a principal 
X J. member of the fociety, lately eftablifhed 
for the recovery of perfons apparently drowned, to com-^ 
mit my tho^^ts on that fubje<a to paper; I readily com- 
plied with hk reqneit, hoping, that, although I have had 
iiqi opportunities of ragking actual experiments upon 
drowned peribns, it might be in my power to throw forae 
lights on a fiibjeiSt fo clofely conne<fted with the inquiries 
wMch, for maity y^^^s, have been my favourite bufinefs 
and amufcmesft. I therefore coMe^Sted together my ob^-^ 
jGervations and experiments relative to the lofs and reco- 
very of the actions of life, and fhewed them to a Society 
of which I am a member ; who approved of them as new 
and curious, and unanimoufly recommended their being 
fubmitted to the judgement of this learned Body. The 
prance is new, and has furnifhed as yet few important 
and clear fa£ts. If we judge of the queftion by our ge- 
neral knowledge of the animal oeconomy, I am afraid, 
it is fo imperfectly underftood, that our reafoning from it 
alone could not be relied on : neverthelefs, on a fubje<5t fo 
interefting to humanity, we muft not be idle ; we muft 
throw ovt our obfervations, and reafon as well a* we can 
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from the few data wc have, in hopes that the fubjeft, 
thtis put fairly into the hands of the piiblick, may in 
time, by their united endeavours, become perfectly tin- 
derftood, 

I fliall confider an animal, apparently drowned, as not 
dead ; but that only a fufpenfion of the actions of life has 
taken place. This, probably, is the cafe in the begin- 
ning of all violent deaths, except thofe caufed by light- 
ning or eleflricity, by which abfolute death may be ]5ro- 
duced inftantaneoufly. 

How a blow on the ftomach caufes death I have not 
been able to afcertain* In all thofe cafes which have 
fallen under my obfervation, the concomitant circum- 
ftances have been fuch as alfo attend death caufed by 
ele<5lricity ; viz. a total and inftantaneous privation of 
fenfe and motion without convulfions, and confequently 
without any fucceeding rigor of mufcles, totally differing 
in thefe circumftances from death, where the perfon is 
ftruck fenfelefs by any injury done to the brain. I fhould 
conlider the fituation of a perfon drowned to be fimilar 
to that of a perfon in a trance. In both the aftion of 
life is fufpended, without the power being deftroyed ; but 
I am inclined to believe, that a greater proportion of per-* 
fons recover from trances than from drowning ; becaufe a 
trance is the natural effedl of a difpofition in the perfon 
to have the action of life fufpended for a time; but 
drowning being produced by violence, the fufpenfion will 
more frequently laft for ever, unlefs the power of life is 
roufed to aition by fonae applicaf ions of art. That I 
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may more Mly explain my ideas upon this fubjedt^ it 
will be neceffary to Hate fome propofitions* 

Firft, that fo long as the animal retains the powers, 
though deprived of the adion, of life, the caufe of that 
privation may frequently be removed; but, when the 
powers of life are deftroyed, the a6tion ceafes to be re- 
coverable. Secondly, it is neceflary to mention that I 
confider part of the living principle as inherent in the 
blood (^). The laft propofition I have to eftabliHx is, that 
the ftomach fympathizes with every part of an animal, 
and that every part fympathizes with the ftomach ; there- 
fore, whatever a6ls upon the ftomach as a cordial, or 
roufes its natural and healthy aftions, and whatever af- 
fe6ts it, fo as to produce debility, has an immediate efFe£t 
upon every part of the body. This fympathy is ftrongeft 
with the vital parts. Befides this univerfal fympathy 
between the ftomach and all parts of the body, there are 
peculiar fympathies; for inftance, the heart fympathizes 
immediately with the lungs. If any thing is received 
into the lungs, which is a poifon to animal life, fuch as the 
volatile part in the burning of charcoal, volatile vitriolic 
acid, and many other well known fubftances, the motion 
of the heart immediately ceafes, much fooner than if the 

(a) That the living principle is inherent in the blood, is a do£^rine which 
the nature of this paper will not allow me at prefent to difcufs| thus much, 
however, it may be proper to fay, that it is founded on the refults of many 
experiments* But it may be tjiought neceifary here, to give a definition of what 
I call the living principle : fo far as I have ufed that term in this paper, I mean, 
to exprefs that principle which preferves the body from diflblution with or 
without a<^ion, and is the caufe of all its a£tiom, 
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trachea had been tied; and from experiments it appears, 
that any thing fakitary to Hfe, applied to the kings, will 
reftore the heart's a6tion after it has been at reft fome 
time. 

I fliall divide violent deaths into three kinds. Firft, 
where only a flop is put to the action of life in the ani- 
mal; not, however, by any irreparable injury to a vital 
part. If this adion is not reftored in a certain time, it 
will be irrecoverably loft. The length of that time is 
fubjedt to confiderable variation ; which probably de- 
pends on circumftances, we are at prefent unacquainted 
with. The fecond is, where an injury is done to a vital 
part: as, by taking away blood till the powers of a6lion 
are loft, by a wound or preffure on the brain or fpinal 
marrow; notwithftanding which, there remains fuffi- 
cient life in the folids, if actions could be reftored to the 
vital parts. The third is, where abfolute death in- 
ftantly takes place in every part, which is often the cafe 
in ftrokes of lightning ; in the common method of kill- 
ing eels, by throwing them on fome hard fubftance, in 
fuch manner as that the whole length of the animal fliall 
receive the fliock at the fame inftant; and, as I believe, 
by a blow on the ftomach; in all which cafes the muf- 
cles remain flexible w, 

(b) On the other hand, when an eel is killed by chopping it into a number 
of pieces, the powers of life areby thofe means roufed into a£tion; and, as every 
part dies in that active ilate, every part is found ftifl after death. This explains 
the cuftom of cutting filh into pieces while yet alive, ia order to make them 
hard, ufually knpwn ty the name of crimping^ 
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Now, the prefent confideration is> which of the kmds 
of violent death drowning comes under ? I think, it 
comes under the firft; and upon that ground I Ihall con- 
fider the fubje6t. 

The lofs of motion in drowning feems to aiife from 
the lofs of refpiration, and the immediate effecSts which 
this has upon the other vital motions of the animal; at 
leaft, this privation of breathing appears to he the firft 
caufe of the heart's motion ceafing; therefore, moft pro- 
bably, the reftoration of breathing is all that is neceflary 
to reftore the heart's motion : for if a fufficiency of life 
ftill exifts to produce that effeil, we may fuppofe every 
part equally ready to move the very inftant in which the 
a6tion of the heart takes place, their actions depending 
fo much upon it. What makes it very probable, that 
the principal effect depends upon air being thrown into 
the lungs^ is, that child^^en in the birth, when too much 
time has been fpent after the lofs of that life which is pe- 
culiar to th^ foeituSy lofe altogether the difpofition for the 
new life. In fuch cafes there is a total fufpenfion of the 
a6lions of life, the child remains to ail appearance dead, 
and would die, if air were not thrown into its lungs, and 
the firft principle of action by thefe means reftored. To 
put this in a ftill clearer light, I will give the refult of 
fome experiments which I made, in the year 1 7 S 5, upon 
a dog. 

A pair of double bellows were provided, conftru6led 
in fuch a manner as by one action to throw frefh air into 
the lungs, and by another to fuck out agaia the air which 
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had been thrown in by the former, without mixing them 
together. The muzzle of thefe bellows was fixed into 
the trachea of a dog, and by working them he was kept 
perfectly alive. While this artificial breathing was 
going on, I took off the Jlernum of the dog, and ex- 
pofed the hings and heart; the heart continued to a£l 
as before, only the freqiiency of its action was confi- 
derably increafed. I then flopped the motion of 
the bellows, and the heart became gradually weaker, 
and lefs frequent in its contrailion, till it left off mov- 
ing altogether: by renewirig my operation, the heart 
began again to move, at firft very faintly, and with 
longer intermiffions ; but, by continuing the artificial 
breathing, the motion of the heart became again as fre* 
quent and a^ ftrong as before. This procefs I repeated 
upon the jfame dog ten times, fometimes flopping for 
five, eight, or ten minutes. I obferved, that, every time 
I left off working the bellows, the heart became ex- 
tremely turgid with blood, and the blood in the left fide 
became as dark as that in the right; which was not the 
cafe when the bellows were working* Thefe fitua- 
tions of the animal appear to me exadlly fimilar to 
drowning. 

The lofs of life in drowned p^ple has b^en accounted 
for, by fijppofing that the bl ood^ damaged by want of the 
action of the air in respiration, is fent, in that vitiated 
flate, to the brain and other vital parts ; by which nxeans 
the nerves lofe their effect upon the heart, and the heart 
in confequence its motion. This, however, lam fully 
convinced is falfe: firft, from the experiments on the 
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dog, in whofe eafe a large cohimn of bad blood, viz. all 
that was contained in the heaitand pulmonary veins,was 
puflied forward, without any ill efFe(5t being produced ; 
and next, from the recovery of drowned perfons and 
ftill-born children, which, under thofe circumftances, 
never could happen, unlefs a change of the blood could 
take place in the brain, prior to the reftoration of the 
heart's motion: therefore, the heart's motion muft de- 
pend immediately upon the application of fuch air to the 
lungs, and not upon the effects which air has upon the 
blood, and which that blood has upon the vital parts. 
Thefe are only feeondary operations in the animal oeco- 
nomy. 

It frequently happens in the cafe of drowning, that 
affiftance cannot be procured till a confiderable time after 
the accident; every moment of which delay renders reco- 
very more precarious, the chances of which are not only 
diminifhed in the parts where the firft powers of a«£tion 
principally^ refide, but alfo in every other part of the body . 

In offering my fentiments on the method of treating 
people who are apparently drowned, I fhall lay before 
you, firft, what! would recommend to have done; fe- 
condly, what I would wilh might be avoided. 

When affiftance is called in, foon after the immerfion, 
perhaps blowing air into the lungs may be fufficient to 
efFe6t a recovery r^;. But if a confiderable time, fuch as 

(c) Perhaps the dephloglfticated air, defcribed by Dr. Priestley, may 
prove more efficacious than, commoa ain It is eaiily procured, and may be 
|>i?eferved in bottles or bladders, 
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an hour, has been loft, it is moft probable that this will 
not be fufficient ; the heart, in all likelyhood, will by this 
time have loft its nice connection with the lungs. It 
will, therefore, be proper to apply ftimulating medicines, 
fuch as the vapour of volatile alkali, mixed wath the air; 
which may eafily be done, by holding fpirits of harts- 
horn in a cup under the receiver of the bellows, 1 would 
advife the air and volatile alkali to be thrown in by the 
nofe, if by both noftrils fo much the better, as we know, 
that applications of this kind to the olfadtory nerves 
rotife the living principle, and put the mufcles of refpi- 
ration into adtion, while fome applications to the mouth 
rather deprefs than roufe, by producing licknefs. If 
during this operation xh^ larynx be gently prefled againft 
the oefophagus and fpine, it will prevent the ftomach and 
inteflines being too much diftended by the air, and leave 
room for the application of more efFe6tual^/^^^// to thofe 
parts. This preffure, however, muft be conducted with 
judgement and caution, fo that the trachea and the aper- 
ture into the larynx may both be left perfectly free. 
While this bufinefs is going on, an affiftant ihould 
prepare bed-cloaths, carefully brought to the proper 
degree of heat. I confider heat as congenial with the 
living principle ; increafing the neceflity of a<Stion it in- 
creafes action ; cold, on the other hand, leffens the ne- 
ceflity, and of courfe the a£tion is diminiftied; to a due 
proportion of heat, therefore, the living principle owes 
its vigour. 
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Fropi obfervations and experiments it appears to be 
a law of nature in animal bodies, that the degree of heat 
Ihoxild bear a proportion to the quantity of life ; as life 
is weakened, this proportion requires great accuracy, 
While greater powers of life allow it greater latitudes r^;, 

I was led to make thefe obfervations by attending, to 
perfons who are froft-bitten; the efFecSt of cold, in this 
infkance, is that of leffening the living principle. The 
powers of a6tion remain as perfect as ever, and heat is 
the only thing wanting to put thefe powers into action ; 
yet this heat muft at firft be gradually applied, and pro- 
portioned to the quantity of the living principle; but, as 
life increafes, yoxi may increafe the degree of heat. If 
this method is not obferved, and too great a degree of 
heat is at firft applied, the perfon or part lofes entirely 
the living principle, and mortification enfues. This pro- 
cefs invariably takes place with regard to men. The 
fame thing, I am convinced, happens to other animals. 
If an eel, for inftance, is expofed to a degree of cold, 
fufficiently intenfe to benumb him till the remainder of 
life in him is fcarcely perceptible, keep him ftill in a cold 
of about 40'', and this fmall quantity of life will remain 
for a confiderable time without diminution or increafe; 
but, if he is put into about 60'', the animal will at firft 
Ihew ftrong figns of returning life, but will die in a few 
minutes. Nor is this circumflance peculiar to the 

(d) It is upon thefe principles that cold air is found of fo nuich fervice ta 
people who are much reduced by difeafe, as the confluent fmall-poxj^ fev^r^, &c, 
viz, diminifhing heat in proportion to the diminution of life, 
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diminution of life by cold. The fame phammena take 
place iii animals who have been very much reduced by 
hunger. 

If a lizard, or fnake, when it goes to its autumnal 
hiding place, is not fufficiently fat, -the living powers 
become, before the feafon permits it to come out, very 
conliderably weakened, and perhaps fo much as not to 
be again reftored. If thofe animals, in fuch a ftate, are 
expofed to the Sun's rays, or placed in any fituation which, 
by its warmth, would give vigour to thofe of the fame 
kind, which are pofleffed of a larger fliare of life, they 
will immediately Ihew figns of increafed life, but quickly 
fink under ttie experiment and die; while others, re- 
duced to the fame degree of weaknefs, as far as appear- 
ances can difcover, will live for many weeks, if kept in a 
degree of cold proportioned to the quantity of life they 
poffefs. 

I obfcrved many years ago, in fome of the colder parts 
of this iiland, that, when intenfe cold had forced black- 
birds or thruflies to take flielter in out-houfes, any of 
thofe that had been caught, and from an ill-judged com- 
panion expofed to a confide rable degree of warmth, died 
very foon. The reafon of this I did not then conceive; 
but I am now fatisfied, that it was owing, as in the other 
inftances, to the degree of heat being increafed too fud- 
denly for the proportion of life remaining in the animal. 

From thefe fafts it appears, that w^armth caufes a 
greater exertion of the living powers than cold; and that 
an animal, in a weakly ll:ate, may be obliged by it to exert 
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a quantity of the a6tion of life fufficient to deitroy the 
very powers themfelves. co The fame efFedts probably 
take place even in perfect health. It appears, from ex- 
periments made in a hot room, which were read to this 
Society, that a perfon in health, expofed to a great degree 
of heat, found the a6lions of life accelerated fo much as 
to produce faintnefs and debility. 

If bed-cloaths are put over the perfon fo as fcarce 
to touch him, fteam of volatile alkali, or of warm bal- 
fams and eflential oils, may be thrown in, fo as to 
come in conta6l with many parts of his body. It will 
certainly prove advantageous if the fame fleams can be 
conveyed into the ftomach, as that feat of univerfal fym- 
pathy will by thefe means be roufed. This may be done 
by a hollow bougie and a fy ringe ; but this operation 
fhould be performed with all poffible nimblenefs, be- 
caufe the inftrument, by continuing in the mouth, may 
produce licknefs, an effe6t I Ihould chufe to avoid. Some 
of the ftimulating fubftances, which are of a warm na- 
ture, and have an immediate effe(5t, may be thrown into 
the ftomach in a fluid ftate; viz. fpirits of hartfliorn, 
peppermint water, juice of horfe-raddifli; as many others 
alfo, which produce a more lafting7?/;;^^/^j', as balfams 
and turpentines, fuch as are found to quicken the pulfe of 
a man in health ; but the quantity muft be fmall, as they 
have a tendency to produce iicknefs. The fame fteam 
and fubftances fhould alfo be thrown up by the anus. 

(e) It is upon this principle that parts mortify in confequence of inflam- 
niation. 
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The procels recommended tinder the firft head of treat* 
ment jDtiould ftill be continued ; while that recommended 
tinder the lecond is put in pra£tice^ as the laft is only aii 
auxiliary to the firft. The firft, in many cafes, may Ibc- 
ceed alone; but the iecond without the fii^ nittft, I think, 
always fail in cafes where the powers of life are confi- 
derably weakened. Motion pofliblyniay he of fervice, 
it may at leafl be tried ; btit, as it has lefs effe^ than any 
other of the tiftially prefcribed^^^^ it fhould be the 
lafl part of the proeefsv^r I would recommend the fame 
care to the operator in regulating the proportion of every 
one of thefe means as I did before in the application of 
heat ; poffibly every one of them may have the fame pro- 
perty of deflroyingintirely the feeble a£tion which they 
have excited, if adminiflered in too great a quantity ; 
inftead, therefore, of increaling and hafienihg the ope- 
rations on the firft figns of returning life being obferved, 
as ufually done, I fhould wiih them to be leflfened, that 
their increaft afterwards may be graduatedj as nearly as 
poflible, by the quantity of powers as they arife. If 
the heart begins to move, I would leflen my application 
of air m the lungs, and with great attention dbferve 
when the mufcles of refpiration began to axSt, that, when 
they do, I might leave a great deal to them » I would by 

(f) How fiar ele£lricity may Be of fervice, I know noi;, but, it may. However, 
be tried, when every other method Has failed, I Have not mentioned inje£ting 
ftlmulating fubftances dire£tly into the veins, though it might be fuppofed a 
proper expedient j becaufe, in looking over my experiments on that iiibje^i^ I 
found none where animal life received increafe. 
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^1 means forbid bleeding, which, I think, weakens the 
^nimal principle, and leflens life itfelf, confeqnently 
leffens both the powers and difpofitions to action. I 
WQvild ayoid introducing any thing into the ftomach, 
which ordinarily produces naufea ov vomiting, as that 
alfo will have a fimilar efFedl. I would avoid Hkewife 
throwing any thing in by the anus^ which might tend ta 
an evacuation that way, as every fuch evacuation alfb 
tends to leffen the animal powers ; of courfe, I have 
avoided fpeaking of the fumes of tobacco, which always 
produce ficknefs or purging, according as they are ap- 
plied. 

Whoever is appointed by the fociety for the purpofes 
of recovering drowned people, fliould have an affiftant, 
well acquainted with the methods intended to be made 
ufe off; that, while the one is going on with the firft and 
moft Ample methods, the other may be preparing other 
means, fo that no time may be loft between the opera- 
tions; and the more fo, as the firft will, in all cafes, affift 
the fecond, and both together may often be attended with 
fuccefs, though each feparately might have failed. 

A proper apparatus alfo is as eflentially neceflary to 
the inftitution, a defcription of which I here annex. 
Firft^ a paij: of bellows, fo contrived with two feparate 
cavities, that by opening them, when applied to the 
noftrils or mouth of a patient, one cavity will be filled 
with the common air, and the other with air fucked out 
from the lungs, and by fhutting them again, the com- 
mon air will be thrown into the lungs, and that fucked 
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out of the lungs dicharged into the room. The pipe 
of thefe fhould be flexible, in length a foot or a foot and 
a half, and at leaft three-eighths of an inch in width; by 
this the artifici^ breathing may be continued, while the 
other operation, the applicatioti of the Jiimuli to the 
ftomach excepted, are going on, which could not con- 
veniently be done,^ if the muzzle of the bellows were in- 
troduced into the. nofe. The end next the nofe fliould 
be double, and applied to both noftrils. Secondly, a 
fyringe, with a hollow bougie ^ or flexible catheter^ oi fuf- 
ficient length to go into the ftomachjafid convey any 
ftimulating matter into it, without alFe^irig the lungs, 
Thii;dly„a pair of fmall bellows, fuch as are commonly 
ufed in throwing fumes of tobacco up the ^^w. 

I ftiall conclude this paper by propofirig, that all, who 
are employed in this practice, be particularly required to 
heep accurate, journak^ of the means ufed, and the de-- 
grees of fuccefs attending them ; whence we may be fur- 
nifhed with fac^s fufficient to eflable us to draw conckt- 
iions, on which, a certain pradtiee may hereafter be efta-^ 
bliilied. 
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